panying them as well as incorporating advice on how to deal with any individuals with whom they might have come into contact. A second audit assured the adequacy of the proposed solutions. Conclusion: In this study, the tool achieved the successful application of EVD protocol, assuring that primary care centres were able to handle an Ebola suspect patient safely.
Organisation (WHO) declared the EVD outbreak a Public Health Emergency of International Concern. In Spain, like in other countries, this alert resulted in providing education and training about EVD to all health-care professionals. However, a case of secondary infection of a Spanish health-care worker who had treated an Ebola patient caused alarm among Spanish health-care professionals [9, 10] . The staff felt personally threatened and healthcare institutions intensified their training and reviewing of procedures, so as to be sure they were able to cope with this challenge. A review of safe systems of working to protect staff was required to recover confidence in the EVD procedure [7, 11] .
Although the majority of approaches and procedures were developed for inpatients, anybody that had been in contact with individuals with Ebola or in risk zones that presented clinical symptoms of EVD (fever, vomiting, bleeding or diarrhoea) could receive medical attention in settings other than designated Ebola care facilities [12] . The objective of this study was to ensure the applicability of the WHO and Spanish EVD guidelines in our primary care health district, and to identify and resolve gaps, so as to protect health-care professionals from the risks associated with attending to EVD patients.
Materials and Method
The most recent recommendations from the WHO [13] and Spanish Ministry of Health [14] in relation to Ebola constituted the base for the EVD protocols applied in Spain. When the Public Health Emergency was declared by the WHO, Spanish hospitals and primary care centres reinforced the training of health-care professionals and provided resources to cope with the Ebola crisis according to the recommendations of Public Health authorities. Hospitals and primary care centres developed procedures to apply the Spanish Ebola guidelines which included the WHO recommendations. They provided resources and training to cope with EVD, considering the occupational health of health-care professionals a priority. Hospitals were the focus of measures for a safer context, as in primary care there were expected gaps in the resources and information received. With a view to ensuring the appropriate implementation of the WHO and Spanish Ministry of Health recommendations, a checklist and audit procedure were designed with regard to the structural, functional and operational procedures for managing a self-presenting patient suspected to have Ebola in the primary health-care context. The checklist was designed for the purpose of the audit but also as a tool for the staff members of primary care centres to use in order to increase confidence and safety.
For drawing up the checklist, a working group was set up in the Alicante-San Joan Health District comprising professionals working in hospitals and primary care centres. This team included managers, public health officials, general practitioners and quality staff. Our health district attends to a total of 219,871 inhabitants at 9 health centres with the following ratios: 0.63 physicians (including paediatricians) to 1,000 inhabitants and 0.52 nurses to 1,000 inhabitants. Audits were carried out in all the health centres of this health district.
In the design phase of the checklist, the working group first reviewed the material from the Centers for Disease Control (CDC) and Prevention in the USA [15] (i.e. the Detailed Hospital Checklist for Ebola Preparedness) and the SEIPS model [16] (Systems Engineering Initiative for Patient Safety), devised for the redesigning of systems and taking into account the human factor.
The checklist was designed to reduce the incidence of the most serious errors ( fig. 1 ). The following categories were considered: accessibility to information and the Spanish EVD protocol (including the WHO recommendations), mechanisms for the management of knowledge and improvement of the protocol, structure and teams, staff education and training, visual aids for the application of the protocol, activation of the protocol, communication with responsible public health institutions, hospitals or local authorities, attention to patients with suspected infection or who were already infected and measures for the prevention and control of infection. In total, 51 elements were considered (online suppl. appendix 1, see www.karger.com/doi/10.1159/000441793).
On the 28th October 2014, a preliminary audit was carried out (by J.J.M. and A.A.-A.) to appraise the tool's feasibility and adequacy as well as define the amount of time, the documents needed and the profile of the people involved in the audit. This pilot audit included the application of the checklist in a real context, and assessed the feasibility, comprehension, adequacy and reliability of 193 the 51 elements. The meaning of the elements and the required response to satisfy each were clarified in the pilot study. This initial simulation of the audit suggested the need to modify the wording of 11 elements so as to improve clarity and avoid mistaken interpretations. In October 2014, the working group reviewed the proposal, and approved the checklist and audit procedure for the entire health district. During November and December 2014, the first audits were carried out (by A.A.-A.) at the health centres. All elements were checked, verifying whether the procedures, equipment, training and visual aids had been tested and the health-care professionals were able to apply the EVD protocol. A member of the staff participated in the audit. The aim of the audit was explained and the checklist for applying the EVD protocol was presented in an appropriate way for patients and for health professionals. A member of staff of each centre was trained to use the checklist by themselves. The average duration of the audit was 3 h 40 min. The outcomes analysis of the second audit was finished on the 3rd February 2015. The staff themselves carried out this second audit under supervision (by A.A.-A.). The procedure followed was identical in all cases.
Results
Audits were carried out at 9 health centres. Of the 51 checklist elements, 7-26 (14-51%) required direct intervention in order to rectify deficits at the health centres ( table 1 ) .
In the course of the audits, a list of 'gaps' in correct application of the EVD protocol at each centre was elaborated. The worst gaps were related to: availability of materials (10% of the expected compliance), staff information and training (17% success), communication with responsible agents and other institutions (17% success) and the accessibility of the EVD protocol (19% success). Examples of repeated failures were: no instruction sheet on the EVD protocol in accessible places ready for the initial contact with EVD patients, barriers to easy identification of changes in protocol, a lack of sets of working clothes being stored together with the personal protection equipment, no register of those professionals who had not yet received training, an absence of equipment for individual training and no up-to-date list of contact phone numbers for emergency transport or the local police. The audits also yielded 3 priority areas for improvement: (1) the incorporation of memory aids and instruction sheets for the correct application of protocol recommendations (e.g. on cleaning procedures for contaminated areas, the setting up and removal of personal protection equipment, critical questions that doctors should ask patients or the updating of risk zones identified in Africa), (2) the information that must be provided to patients and (where applicable) anyone who accompanied them and (3) help with how to proceed with people who might have had contact with the patient's family, e.g. those accompanying them to hospital, taxi and ambulance drivers, other patients in waiting rooms and health professionals. After the analysis of these deficits by the health centres, solutions were proposed and measures were implemented accordingly, as observed in the second audit. 
Discussion
In this study, we described the experience of the action we took in our health district to ensure proper implementation of the recommendations of the WHO and Spanish guidelines for Ebola. Anticipating potential failures was a necessary condition to ensure the adequate translation into actual practice of these guidelines. The audit and checklist were helpful in identifying gaps in preparedness for potential outbreaks, in reducing fears and in contributing to the proper training of health-care professionals in order to avoid potential mistakes.
The CDC in the USA disseminates a detailed hospital checklist for Ebola preparedness. This checklist provides practical suggestions to ensure that a hospital is able to detect possible Ebola cases, protect its employees and respond appropriately. The focus is to review and recognise what measures to take. There is no published checklist example for primary care. This is an experience in specific centres, so the focus is to review, step-by-step whether resources, equipment and professionals can cope with an Ebola suspect patient. There are 3 aims: the assurance of the primary care response capacity, protection of health professionals and support for them to be able to cope with the unprecedented threat.
The Ebola crisis generated confusion and worry among professionals with regard to the precautions to be taken as well as the safety and security of teams and procedures [9, 11] . This situation may be similar to in other countries [6, 7] . The checklist was designed to verify the applicability of the Ebola guidelines in actual practice, taking resources and procedures into consideration. Such checklists are especially useful because they help to eliminate the most problematic situations and they promote the use of memory aids and quality controls that help to reduce the incidence of errors [9] . The advantages of this approach lie in the greater specificity of the instructions and indications, which results in better implementation of the recommendations for action [17] .
The majority of errors in the application of a protocol are related to the human factor [18] . These errors are involuntary and inadvertent, but they can have severe consequences. The mistake-proving approach (also termed Fail-Safe or Avoiding Inadvertent Errors) was used in this study. This checklist pursued design features that would prevent involuntary errors. Our approach contributed to a safer context by identifying the pressure involved in procedures that are unusual in primary care, the fear of contagion and the installations and organizations that are not designed for managing such cases, thereby making it more difficult to offer an appropriate response. Protocols do not 'implement themselves' [19] , and it is necessary to foster their adaptation. Ebola is no exception.
Conclusion
The tool achieved the successful application of EVD protocol, assuring that primary care centres were able to handle an Ebola suspect patient. This tool contributes to generating a safer context.
